Low oxygen tension favored expansion and hematopoietic reconstitution of CD34(+) CD38(-) cells expanded from human cord blood-derived CD34(+) Cells.
Oxygen tension is an important factor that regulates hematopoietic stem cells (HSCs) in both in vivo hematopoietic microenvironment and ex vivo culture system. Although the effect of oxygen tension on ex vivo expansion of HSCs was extensively studied, there were no clear descriptions on physiological function and gene expression analysis of HSCs under different oxygen tensions. In this study, the effects of oxygen tension on ex vivo expansion characteristics of human umbilical cord blood (UCB)-derived CD34(+) cells are evaluated. Moreover, the physiological function of expanded CD34(+) cells was assessed by secondary expansion ability ex vivo and hematopoietic reconstitution ability in vivo. Also, genetic profiling was applied to analyze the expression of genes related to cell function. It was found that low oxygen tension favored expansion of CD34(+) CD38(-) cells. Additionally, CD34(+) cells expanded under low oxygen tension showed better secondary expansion ability and reconstitution ability than those under atmospheric oxygen concentration. Finally, the genetic profiling of CD34(+) CD38(-) cells cultured under low oxygen tension was more akin to freshly isolated cells. These results collectively demonstrate that low oxygen tension was able to better maintain both self-renewal and hematopoietic reconstitution potential and may lay an experimental basis for clinical transplantation of HSCs.